Biomarkers in Cerebrospinal Fluid: Analysis of Cell-Free Circulating Mitochondrial DNA by Digital PCR.
Cerebrospinal fluid (CSF) contains molecules directly linked with brain function because it permeates brain tissue. The analysis of protein biomarkers in CSF is currently recommended for the diagnosis of neurodegenerative disorders, but the clinical sensitivity and specificity are still being investigated. A major drawback is that most of the currently used biomarkers of neurodegenerative diseases are proteins that are found at very low concentrations in CSF and need to be measured by immunoassays that provide relative values, which sometimes are difficult to reproduce between laboratories. In contrast, the recent availability of digital PCR platforms allows the absolute quantification of nucleic acids at single-molecule resolution, but their presence in CSF has not been characterized. CSF contains cell-free mitochondrial DNA (mtDNA) and changes in the concentration of this nucleic acid are linked to neurodegeneration. Here we describe a method to measure the concentration of cell-free circulating mtDNA directly in unpurified CSF using droplet digital PCR with either hydrolysis probes or fluorescent DNA-binding dye methods. This protocol allows the detection and absolute quantification of mtDNA content in the CSF with high analytical sensitivity, specificity, and accuracy.